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y , -5-L-ClSSrE:(D^«:$ iiL-CSl5;gS^ 300 



if 1^1^ 



'ft 



(I) 



inexpensive manufacturing method are offered. 
[Means to Solve the Problems) 

Under existing of esterification or transesterification catalyst , 
dicarbonate of polycarbonate and/or diol of at least 1 kind and 
diester and silicon compound of dicarboxylic acid of 
according to need at least 1 kind it reacts, with the 
manufacturing method of siloxane copolymer , said silicon 
compound , with at least I kind which is selectedfrom group 
which consists of compound which is displayed with the 
General Formula (I ) and/or (II ) below, designates reaction 
temperature as 300 deg C or less andthrough entirety of said 
reaction, manufacturing method : 

[Chemical Formula 1] 



[^b 2] 



[Chemical Formula 2] 



rrr 



(H) 



T'fcy;a it. 0^5000 Om^Vtb^h^LX b li. 
3--20 Om^Vh^o 

Claims 

T(D-m^{\)tS^W^tz\t(U)Vm^^^it^ 

^-LTl^SUECD^ft^JiLTSlCSJSS 300 
degCtlTir-r^.Sit^;*: 



In Formula, as for R<sup> 1 </sup>, R<sup>2</sup>, 
R<sup>3</sup> and R<sup>4</sup>, becoming 
independentrespectively, with organic group of hydrogen 
atom , or substituted or unsubstituted ; as for the X and Y , 
becoming independent respectively, with organic group of 
hydrogen atom , or substituted or unsubstituted ; as for a,; and 
as for b, it is a integer 3- 20 with integer of 0 - 5000. 



[Claim(s)] 
[Claim 1] 

Under existing of esterification or transesterification catalyst , 
dicarbonate of polycarbonate and/or diol of at least 1 kind and 
diester and silicon compound of dicarboxylic acid of 
according to need at least 1 kind it reacts, with the 
manufacturing method of siloxane copolymer , said silicon 
compound , with at least I kind which is selectedfrom group 
which consists of compound which is displayed with the 
General Formula (I ) and/or (I! ) below, designates reaction 
temperature as 300 deg C or less andthrough entirety of said 
reaction, manufacturing method : 
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[Chemical Formula 1 ] 



lit 2] 



-f-si-o\- 



(ID 



[Chemical Formula 2] 



■C&y;a li, 0-5000 fl)SaT-fey;-tLT b 14, 
3-20 (DSa-C'fcS. 

[||^^2] 
Mb 3] 



0-R-O-C 




(III) 



In Formula, as for R<sup> l</sup>, R<sup>2</sup>, 
R<sup>3</sup> and R<sup>4</sup>, becoming 
independentrespectively, with organic group of hydrogen 
atom , or substituted or unsubstituted ;,as for the X and Y , 
becoming independent respectively, with organic group of 
hydrogen atom , or substituted or unsubstituted ; as for a,; and 
as for b, it is a integer 3- 20 with integer of 0 - 5000. 

[Claim 2] 

manufacturing method : where aforementioned 
polycarbonate , is displayed with general formula (III ) below, 
states in Claim 1 

[Chemical Formula 3] 



It r'-z-r' S(ccr\ R'fcckt; r' li. 2 mom 

-so-. -SO2-. -co-, fccfcl/ I--20 fi(7)i^^ 
ti4)Trfey;-?-Lr c It. K5000 O^^Xh^o 



In Formula, as for R<sup>5</sup>, at least portion of 
hydrogen atom of the hydrocarbon group ;hydrocarbon group 
of dibasic which possesses I - 20 carbon atom ,; and as for the 
c, is integer 1 - 5000 with hydrocarbon group ; or 
R<sup>6</sup>-Z-R<sup>7</sup> basic (Here, as for 
R<sup>6</sup> and R<sup>7</sup>, with aromatic 
hydrocarbon group of dibasic , asfor hydrogen atom of 
aromatic ring , becoming independent respectively, with 
halogen atom , hydrocarbon group , alkoxy group , or 
phenoxy group as for optionally substitutable , and Z, it is 
selectedfrom group which consists of hydrocarbon group 
which possesses single bond , -0-, -S-, -SO-, 
-S0<sub>2</sub>-, -CO-, and 1-20 carbon atom ) of the 
dibasic which possesses 1 - 20 carbon atom which are 
substituted with the at least one which is selected from group 
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which consists of halogen atom , hydrocarbon group , alkoxy 
group , and phenoxy group . 

[Claim 3] 

manufacturing method : where dicarbonate of aforementioned 
diol , is displayedwith General Formula (IV ) below, states in 
Claim 1 or 2 

[Chemical Formula 4] 



r9.0-c-0-R'-0-C-0-R^ 



(lY) 



•^^^'i>fs.<t^ 1 o-esjs$*iTL^i. 1-20 m 

I* r'^-z-r" r'" R" I*. 2 fiiro 

-S-, -so-. -SO2-, -co-, 1-20 OOK^ 

*i'5)-eifcy;-E-LT R'li. 1-20 
^•r-sj^^bTKmsTffc*, 



5e(v)-ca$;h.^, li^ii 1-3 <DL^■r^^A^lzt^ 



[<b 5] 



R^^-O-C-R'-C-O-R 



0 
I 



12 



0 
I 



In Formula, as for R<sup>8</sup>, at least portion of 
hydrogen atom of the hydrocarbon group ;hydrocarbon group 
of dibasic which possesses 1 - 20 carbon atom and as for the 
R<sup>9</sup>, is hydrocarbon group which possesses 1 - 20 
carbon atom with hydrocarbon group ; or the 
R<sup>10</sup>-Z-R<sup>l l</sup> basic (Here, as for 
R<sup>10</sup> and R<sup> 1 l</sup>, with aromatic 
hydrocarbon group of dibasic , asfor hydrogen atom of 
aromatic ring , becoming independent respectively, with 
halogen atom , hydrocarbon group , alkoxy group , or 
phenoxy group as for optionally substitutable , and Z, it is 
selectedfrom group which consists of hydrocarbon group 
which possesses single bond , -0-, -S-, -SO-, 
-S0<sub>2</sub>-, -CO-, and 1- 20 carbon atom ) of dibasic 
which possesses 1 - 20 carbon atom which aresubstituted with 
at least one which is selected from group whichconsists of 
halogen atom , hydrocarbon group , alkoxy group , and 
phenoxy group . 

[Claim 4] 

manufacturing method : where diester of aforementioned 
dicarboxylic acid , is displayedwith General Formula (V ) 
below, states in any of Claim I --3 

[Chemical Formula 5] 



|13 



(V) 



+ . R'' lis 1-20 {iOSmH^^^-r^ 2 « 

/Noy:^!!?-. i^<b*^«. t;u=i 

SH*'><f<<ht 1 '^-ea^^tlTl^^ 1-20 fi 
^-LT R'' 14. 1-20 {i(Di^^Jiq=-^ ^-rSKIb 



In Formula, as for R<sup> 1 2</sup>, at least portion of 
hydrogen atom of the hydrocarbon group ;hydrocarbon group 
of dibasic which possesses I - 20 carbon atom and as for the 
R<sup>13</sup>, is hydrocarbon group which possesses 1 - 
20 carbon atom with hydrocarbon group of the dibasic which 
possesses I - 20 carbon atom which are substituted with the at 
least one which is selected from group which consists of 
halogen atom , hydrocarbon group , alkoxy group , and 
phenoxy group 
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■5, li^ii 1-4 (Di^-TM^ztmcom^is^o 

mitB*°'J*-^-^— HA^2,2-t'X(4-tKP+v 

1-5 (DL^-r*t)!)MC|2t£OS!lj£:^y*. 
[ii^il 7] 

BtIfBv^-;ua)v*-7H^->-hA^2,2-t'7.(4-t 

^— h^fcii 2,2-tf7.(4-tKP4^v7i-;u):^ 
py'?>rot*x(7i-;u*-;t-:^— h)T-fc^. 11 

u>-2.6-v*;U/-K>Kyjt9^;uA^e>^f^gf*^b 

it*a 1-7 (Di^-r^t^izt&mcom 

nm^ 10] 

S't?-^. f^A. 7.x. 

K^/iJc-r*vp^-9->2^*s^i* 100 «sai 

IC^^LT.O.OOONI «ag|5filffl^Ftl'5.!f*« 



phenoxy group . 
[Claim 5] 

manufacturing method . where aforementioned silicon 
compound , is chosen from groupwhich consists of dimethyl 
polysiloxane , methy {phenyl polysiloxane , dimethoxy 
dimethylsilane , dimethoxy diphenylsilane , 
octamethylcyclotetrasiloxane , and octa phenyl 
cyclotetrasiioxane , states in any of the Claim 1 --4 

[Claim 6] 

Aforementioned polycarbonate , 2 and 2 -bis is polycarbonate 
of (4 -hydroxyphenyl ) propane , manufacturing method . 
which is stated in any of Claim 1 ~5 

[Claim 7] 

dicarbonate of aforementioned diol , 2 and 2 -bis bis of the(4 
-hydroxyphenyl ) propane (methyl carbonate ) or 2 and 2 -bis 
is bis (phenyl carbonate ) of (4 -hydroxyphenyl ) propane , the 
manufacturing method . which is stated in any of Claim 1 ~6 

[Claim 8] 

manufacturing method . where diester of aforementioned 
dicarboxylic acid , is chosen fromgroup which consists of 
dimethyl terephthalate , dimethyl isophthalate , and 
naphthalene -2, 6-dicarboxylic acid dimethyl , states in the 
any of Claim 1 ~7 

[Claim 9] 

Aforementioned esterification or transesterification catalyst , 
is tin compound , manufacturing method . which is stated in 
any of Claim 1 --8 

[Claim 10] 

Aforementioned esterification or transesterification catalyst , 
is at least 1 kind which is chosen, from acetate , carbonate , 
borate , oxide , hydroxide , hydride , alcoholate , of metal 
which is chosen from group which consists of the lithium , 
sodium , potassium , magnesium , calcium , barium , 
strontium , zinc , cadmium , titanium , zirconium , tin , 
antimony , lead , manganese , cobalt and group which consists 
of phenolate , manufacturing method . which isstated in any 
of Claim I ~8 

[Claim 11] 

manufacturing method . to which aforementioned 
esterification or transesterification catalyst , 0.0001 - 1 part by 
weight is useddescription above vis-a-vis siloxane copolymer 
lOOparts by weight which is formed, states in any of Claim I 
--10 
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[0001] 

[0002] 

^-,-K:}'.-hjS^J-i: 2,2-t'X(4-tKa^>>-7xii 
;i/):fn/<>(Sij«:ex7xy-;u A)<k^±^<4 

[0003] 

5Ft.ic**pSic<feoTii!KDii(«l<i<#14, m 

[0004] 



1997-9-9 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards manufacturing method of siloxane 
copolymer . 

[0002] 

[Prior Art] 

As for thermoplastic polymer , generally, it is a useful 
molding material in industrially which is usedfor plastic 
container , film , fiber , adhesive , extruded sheet etc. 

Especially, terephthalic acid and/or isophthalic acid and 
carbonate component and 2 and 2 -bis polyester carbonate 
resin , whichdesignates (4 -hydroxyphenyl ) propane 
(Alias:bisphenol A ) as main unit and polyester resin 
whichdesignates terephthalic acid and/or isophthalic acid and 
bisphenol A as main unit have had the mechanical property , 
electrical property , heat resistance , dimensional stability , 
transparency which is superior, molded article is used widely . 

[0003] 

But, it has possessed deficiency that thermoplastic polymer , 
generally, isinflammable, furthermore when burning toxic gas 
causes. 

Consequently, in application where flame resistance is 
required when it uses thermoplastic polymer , deficiency that 
is supplied description above is inflammableusually, by 
adding flame retardant which is represented in halogen type 
and the phosphorus type compound . 

But, it possesses problem that flame retardant a this way, 
when bumingin order to cause toxic gas , is not desirable from 
on environmental problem , furthermore with addition quantity 
causes decrease of property (mechanical property , electrical 
property , heat resistance , weather resistance ). 

[0004] 

flame resistance , of thermoplastic polymer furthermore 
method which adds siloxane compound to thermoplastic 
polymer moldability as one of means which improves, 
wasproposed. 

But, with this method , when compatibility of siloxane 
compound and thermoplastic polymer is low,flame resistance 
or moldability do not improve in fully , there was a problem 
that siloxane compound bleed does in surface . 
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[0005] 

m^m.^mw- 2-196823 #i]^ffl,«#Bfl¥ 

3-106937 ^^Si. iSiilf^mW- 7-2999 -^i^Si 



S«fi^i£l::J;'57KUxxx;u*-?Ht— h-i/ 

ho 

LA^L. :SSaje^;4 ICfcL^TIi. 
[0006] 

0 1 o<!:LT. ?#rffW 4.91 125 -^^i^fSlcli.v* 
[0007] 

. Curry bli. v:^— ;U*)cfci;eX(T:^'J>') 

^(D^i£^JJ^IS&Lri^4(J. Appl. Polym. 
Sci.,9, 295(1 965))o 



[0005] 

technology which copolymerizes polysiloxane to 
thermoplastic polymer as means which solves problem a this 
way, is proposed. 

manufacturing method of polyester carbonate -siloxane 
copolymer is proposed to for example Japan Unexamined 
Patent Publication Hei 2- 196823disclosure , Japan 
Unexamined Patent Publication Hei 3- 106937disclosure , and 
Japan Unexamined Patent Publication Hei 7-2999disclosure , 
with interfacial polymerization method making use of 
bisphenols , dicarboxylic acid dichloride , phosgene , and 
phenol end dimethyl polysiloxane . 

manufacturing method of polyester carbonate -siloxane 
copolymer is proposed with interfacial polymerization method 
making use of the phenol end dimethyl polysiloxane 
furthermore, regarding Japan Unexamined Patent Publication 
Hei 5-222 173disclosure . 

But, in order to use with difficultly available of phosgene and 
acid chloride whichare a starting material regarding interfacial 
polymerization method , and methylene chloride or other 
halogen compound it possesses problem that on environment 
is not desirable. 

[0006] 

As one of means which solves problem in interfacial 
polymerization method , the manufacturing method of 
polyester -siloxane block copolymer is proposed to Japan 
Unexamined Patent Publication Hei 4- 9ll25disclosure , with 
melt condensation method making useof dicarboxylic acid 
diester , diol , and phenol end dimethyl polysiloxane . 

But, regarding to this method, in order to use special silicon 
compound with expensive ,when production cost catches, 
because and it is a block copolymer , introduced amount of 
the siloxane unit increases, there is a or other problem where 
property decrease happens with phase separation . 

[0007] 

Journal of Applied Polymer Science (0021 - 8995, 
JAPNAB ), 9,295 (1965). On one hand, as for Curry and 
others, reporting synthetic method of the siloxane copolymer 
which is acquired from diol and bis (anilino ) diphenylsilane , 
it is 

With this method , because polymer which is formed becomes 
alternating copolymer .introduced amount of siloxane it 
increases it is possible . 

But, there is a or other problem to which with this method , in 
order to use the special silicon compound with expensive , 
production cost catches, requires lengthy inreaction. 
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[0008] 
[0009] 

;i/0i?*-?t?^>-hi, ie^sicjj:i:T'>^f<it. 1 

SJBSg* 300 deg C UlTi-r-S, SHii^Ji 
[0010] 

•C, iia-b-'Cm^b^iKilA^ J*lTG)-|fti!:(I)fcJ: 

^;/*fcl*(II)■ca$^li)^b^«^l*^C)^i:*»*^^> 

s«?3F^i-5'><f<t* 1 ii-eifcy.^-Lr±i5S 

t&a)^tt:^iiLTS)SSg^ 300 deg C &.Tt 
[001 1] 

[<b6] 



[0008] 

[Problems to be Solved by the Invention] 

As for this invention, being something which can be made in 
order to solve problem of above-mentioned conventional , 
purpose to overcome the deficiency of manufacturing method 
of siloxane copolymer of above-mentioned 
conventional .siloxane copolymer which possesses flame 
resistance and moldability which aresuperior it is acquired not 
only, furthermore not to use halogen-containing matter or 
solvent , with low cost with producible , At same time it is 
siloxane copolymer where color is low to beacquired, to offer 
beneficial manufacturing method to commercial . 

[0009] 

[Means to Solve the Problems] 

As for these inventors , as for result of doing diligent 
research , Under existing of esterification or 
transesterification catalyst , dicarbonate of polycarbonate 
and/or diol of at least 1 kind and diester and specific silicon 
compound of dicarboxylic acid of according to need at least 1 
kind it reacts, with manufacturing method of siloxane 
copolymer , reaction temperature is designated as 300 deg C 
or less through entirety of above-mentioned reaction, the 
manufacturing method , can solve above-mentioned problem , 
discovering , youcompleted this invention . 

manufacturing method of this invention is achieved with 
novel , above-mentioned objective because of this. 

[0010] 

As for namely, this invention, under existing of esterification 
or transesterification catalyst , dicarbonate of polycarbonate 
and/or diol of at least I kind and diester and silicon compound 
of dicarboxylic acid of according to need at least 1 kind 
itreacts, with manufacturing method of siloxane copolymer , 
above-mentioned silicon compound ,with at least 1 kind 
which is selected from group which consists of the compound 
which is displayed with General Formula (I ) and/or (II ) 
below, reaction temperature is designated as 300 deg C or less 
and through entirety ofabove-mentioned reaction, it regards 
manufacturing method : 

[0011] 

[Chemical Formula 6] 



VI, /a L 



(I) 
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[0012] 
lit 7] 



(11) 



[0012] 

[Chemical Formula 7] 



[0013] 

r$>y;a li. O-'SOOO (DmWLV&^);tLX b li. 

3-20 ommv&i>o 

[0014] 

[0015] 
[it 8] 

(III) 



[0013] 

In Formula, as for R<sup>l</sup>, R<sup>2</sup>, 
R<sup>3</sup> and R<sup>4</sup>, becoming 
independentrespectively, with organic group of hydrogen 
atom , or substituted or unsubstituted ; as for the X and Y , 
becoming independent respectively, with organic group of 
hydrogen atom , or substituted or unsubstituted ; as for a,; and 
as for b, it is a integer 3- 20 with integer of 0 - 5000. 

[0014] 

Regarding preferred embodiment , above-mentioned 
polycarbonate is displayed with the general formula (III ) 

below: 

[0015] 

[Chemical Formula 8] 



[0016] 

iC*,R5(i, l~20<l(DS^lS^^^-r^2fii(D 

tStl^<}^^tj:<tt 1 or*S^^FtlTl^* N20 M 
\t R^-Z-R^SCCCr. R^fcJ:i; R' li. 2 ffi05f 

^mmt7mmx*h^). ^^mm(07Kmm^ 
-s.. -so.. -CO.. fcckt/ i'-2o m(o&.m 

*li>)VM;'i:LX c l±. 1-^5000 CDSST^fe^o 



[0016] 

In Formula, as for R<sup>5</sup>, at least portion of 
hydrogen atom of the hydrocarbon group ;hydrocarbon group 
of dibasic which possesses 1 - 20 carbon atom ,; and as for the 
c, is integer 1 - 5000 with hydrocarbon group ; or 
R<sup>6</sup>-Z-R<sup>7</sup> basic (Here, as for 
R<sup>6</sup> and R<sup>7</sup>, with aromatic 
hydrocarbon group of dibasic , asfor hydrogen atom of 
aromatic ring , becoming independent respectively, with 
halogen atom , hydrocarbon group , alkoxy group , or 
phenoxy group as for optionally substitutable , and Z, it is 
selectedfrom group which consists of hydrocarbon group 
which possesses single bond , -0-, -S-, -SO-, 
-S0<sub>2</sub>-, -CO-, and 1-20 carbon atom ) of the 
dibasic which possesses 1 - 20 carbon atom which are 
substituted with the at least one which is selected from group 
which consists of halogen atom , hydrocarbon group , alkoxy 
group , and phenoxy group . 
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[0017] 



t00l8] 
lit 9] 



0 

I 



R'-O-C-O-R'-O-C-O-R' 



a9 



[0017] 

Regarding preferred embodiment , dicarbonate of 
above-mentioned dioi isdisplayed with General Formula (IV ) 
below: 

[0018] 

[Chemical Formula 9] 



(lY) 



[0019] 

It R'**-Z.R*' m{ZZX\ fccfci; R" It. 2 fflfiO) 

-s-, -so-. -SO2-. -co-, fccfei; 1-20 m(D}^m 



[0020] 

[0021] 

[<b 10] 

0 0 

R^^-0-C-R^-C"0-R" (V) 



[0019] 

In Formula, as for R<sup>8</sup>, at least portion of 
hydrogen atom of the hydrocarbon group ;hydrocarbon group 
of dibasic which possesses 1 - 20 carbon atom ,; and as for the 
R<sup>9</sup>, is hydrocarbon group which possesses 1 - 20 
carbon atom with hydrocarbon group ; or the 
R<sup>10</sup>-Z-R<sup>l l</sup> basic (Here, as for 
R<sup>10</sup> and R<sup>l l</sup>, with aromatic 
hydrocarbon group of dibasic , asfor hydrogen atom of 
aromatic ring , becoming independent respectively, with 
halogen atom , hydrocarbon group , alkoxy group , or 
phenoxy group as for optionally substitutable , and Z, it is 
selectedfrom group which consists of hydrocarbon group 
which possesses single bond , -0-, -S-, -SO-, 
-S0<sub>2</sub>-, -CO-, and 1- 20 carbon atom ) of dibasic 
which possesses 1 - 20 carbon atom which aresubstituted with 
at least one which is selected from group whichconsists of 
halogen atom , hydrocarbon group , alkoxy group , and 
phenoxy group . 

[0020] 

Regarding preferred embodiment , diester of 
above-mentioned dicarboxylic acid isdisplayed with General 
Formula (V ) below: 

[0021] 

[Chemical Formula 10] 



[0022] 

xc* . R'^ 14. i'«-2o moi^mm^'&^t^ 2 m 
^F*i*'>js<tt 1 ^vm^^*ixi^i> 1-20 m 



[0022] 

In Formula, as for R<sup> 1 2</sup>, at least portion of 

hydrogen atom of the hydrocarbon group ;hydrocarbon group 
of dibasic which possesses 1 - 20 carbon atom ,; and as for the 
R<sup> 1 3</sup>, is hydrocarbon group which possesses 1 - 
20 carbon atom with hydrocarbon group of the dibasic which 
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[0023] 

mts v^f^^UTKU vn+-9->. y^;U7x-;u 
[0024] 

-hii. 2,2-eX(4-tKP+i/:7x:::;U):^Q/^> 
[0025] 

ii-Tn^-^-'hit. 2,2-ex(4-tKP^v:7xr:;U) 

:/p/<>a)t7.(/^;u*-7t?:?--h)*fcii 2,2- 
e;^(4-tKP^v7xii;u)^p/<>(Dex(7x 

[0026] 

;uKv^^;u. fccki;:^3?^b>-2,6.v*;u/1?> 



[0027] 
[0028] 

[0029] 

fcl±xxx;u3EjiiMj«l4. ±tB^i«-r*vP+ 
"9">3^Afi^«: 100 aaSiJl::*tLT. 0.0001^1 



possesses 1 - 20 carbon atom which are substituted with the at 
least one which is selected from group which consists of 
halogen atom , hydrocarbon group , alkoxy group , and 
phenoxy group . 

[0023] 

Regarding preferred embodiment , above-mentioned silicon 
compound is chosen from thegroup which consists of 
dimethyl polysiloxane , methylphenyl polysiloxane , 
dimethoxy dimethylsilane , dimethoxy diphenylsilane , 
octamethylcyclotetrasiloxane , and octa phenyl 
cyclotetrasiioxane . 

[0024] 

Regarding preferred embodiment , above-mentioned 
polycarbonate , 2 and 2 -bis is the polycarbonate of (4 
-hydroxyphenyi ) propane . 

[0025] 

Regarding preferred embodiment , dicarbonate of 
above-mentioned diol , 2 and 2-bis bis of (4 -hydroxyphenyi ) 
propane (methyl carbonate ) or 2 and 2 -bis is bis (phenyl 
carbonate )of (4 -hydroxyphenyi ) propane . 



[0026] 

Regarding preferred embodiment , diester of 
above-mentioned dicarboxylic acid is chosenfrom group 
which consists of dimethyl terephthalate , dimethyl 
isophthalate , and naphthalene -2, 6-dicarboxylic acid 
dimethyl . 

[0027] 

Regarding preferred embodiment , above-mentioned 
esterification or transesterification catalyst is tin compound . 



[0028] 

Regarding preferred embodiment , above-mentioned 
esterification or transesterification catalyst is at least 1 kind 
which ischosen, from acetate , carbonate , borate , oxide , 
hydroxide , hydride , alcoholate , of metal which is chosen 
from groupwhich consists of lithium , sodium , potassium , 
magnesium , calcium , barium , strontium , zinc , cadmium , 
titanium , zirconium , tin , antimony , lead , manganese , 
cobalt and group which consists of phenolate . 

[0029] 

Regarding preferred embodiment , above-mentioned 
esterification or transesterification catalyst 0.0001 - 1 part by 
weight isused description above vis-a-vis siloxane copolymer 
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[0031] 

It. ±tB-fift^(I)*J J:t^/*fcl*ai)"ea**i 

-So 

r-fcUja I*. 0-5000 (7)Sia-e&y;-tLT b 14, 
3-20 Om^UX'&io 



u^^tzimwWi<D^m&tLxit. 1-20 m 

bf-;ux— x;uS, e-;ux7.T;uS, yj 
7^7ij;us. y^-J^iJ^uSs >;u*:^hS. 

x-x;u« , x;K=^vS, tf-;ux- 

So 

[0032] 

±ti'r-(mit-^<&i(Dm{i^mtLxit. wTicst 

;l-^'^i7^v^Uh'jxh:^i/«>7>. ;*-<7^Tv;U^ 
5^;ui?p'K=^i/'>7>se-;u^5=-;ui;xh+t/-> 
ez:;uh'J/h^'»7>, e-;uh'Jxh# 

i?7x^;UvyK+vi/7>, v7x 
^^Uvxh^^rvv^^, 7x:=.;Uh'J/h^i/i/7 
:7x:=.;uh'Jxh+'>i/5>. i/^a^^i/)\. 



1997-9-9 

lOOparts by weight which is formed. 
[0030] 

[Embodiment of the Invention] 

You explain in detail below, concerning this invention . 

[0031] 

silicon compound which is used for this invention is displayed 
with preferably , above-mentioned General Formula (1 ) 
and/or (II ). 

Here, as for R<sup> l</sup>, R<sup>2</sup>, 
R<sup>3</sup> and R<sup>4</sup>, becoming 
independentrespectively, with organic group of hydrogen 
atom , or substituted or unsubstituted ; as for the X and Y , 
becoming independent respectively, with organic group of 
hydrogen atom , or substituted or unsubstituted ; as for a,; and 
as for b, it is a integer 3- 20 with integer of 0 - 5000. 

As organic group of substituted or unsubstituted , 
hydrocarbon group which possesses 1 - 20 carbon atom (Here, 
hydrogen atom of hydrocarbon group part becoming 
independent, at leastrespectively, basis and alkyl amino 
group , carboxyl group , ester group , polyether group , epoxy 
group , vinyl group , vinyl ether group , vinyl ester basis 
which include hydroxy group , halogen atom , alkoxy group , 
phenoxy group , amino group , ammonium salt , inbasis of at 
least 1 kind which is chosen from group which consists of 
allyl group , acrylic group , methacrylyl group , mercapto 
group , isocyanate group optionally substitutable . ),basis and 
alkyl amino group , carboxyl group , ester group , polyether 
group , epoxy group , vinyl group , vinyl ether group , vinyl 
ester basis which include hydroxy group , halogen atom , 
alkoxy group , phenoxy group , amino group , ammonium 
salt , allyl group , acrylic group . 

You can list methacrylyl group , mercapto group , isocyanate 
group etc. 

[0032] 

As embodiment of above-mentioned silicon compound , you 
can list those whichare shown below. 

for example dimethoxy dimethylsilane , diethoxy 
dimethylsilane , octadecyl trimethoxysilane , octadecyl 
triethoxysilane , octadecyl methyl dimethoxy silane , vinyl 
methyl diethoxy silane , vinyl trimethoxysilane , vinyl 
triethoxysilane , 5-hexenyl trimethoxysilane , methylphenyl 
dimethoxy silane , methylphenyl diethoxy silane , biphenyl 
dimethoxy silane , diphenyl diethoxy silane , phenyl 
trimethoxysilane , phenyl triethoxysilane , cyclohexyl methyl 
dimethoxy silane , N- (2 -aminoethyl ) - 3 -aminopropyl 
methyl dimethoxy silane , 3- aminopropyl triethoxysilane , 3- 
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y5^;Uv>h^i/S^7>.N-(2-75->'X^;U)-3-7 

vp:^-9->, ^^•t»-:7xii;us/^Ph'jv/p+-y- 

7i-;Uv^7aT^h7vP+-y->, l.S.S.T-'rh^J' 
^yUv^^PT^h^vP^-y-^x l,3,5,7-irh7t*- 

;uxh7>^;uv^7PT^h5vP+-y->. 

^U>>^7 P K>^r VP 4r-y->^i: if (DStt'> a +-tl- 

'NdF-y-p«^;i/'»p+-9-:/. ^^^»>^;uK 

';va:^-tt>. x:^^^;u-rK7vP+-9->s Kt' 
:^>^;U'<>^ivP+-y->. i"H7x*/^;i'^4r 
■9->PdF-9->. '^+-y-T*>^;u^":^^'>p+-9- 

>5^;UX-TvP4^-y->. Ka-+^-;>«^;U7^*vP 
3,3-v:7x^;U'N:^r-9--^?^;Uh'JvP + 

i^P^-y-^^J-'Ja'^-H, i>>^^U7K'Jv 
pi(r-9->. >^;u7i-;u7K'Ji/P*-9-:/. i?7x 
-;U7t^«jvP+-9->. yyu+yu^ttTK'JvP^^ 

>^'^7ij;u^tt^'JvP4r-t*->. ■i7PP7;u 
+;uS6tt7K'J'>P^-9->, >v3R3gttJtf J->P* 

;K'Jx-^;u^14,-K'JvP^-9->. 7)\.z} 
-;HE1±?K'J->P+-9->s TS^SEtt^'JvP^ 

x;K+v^1±;KiJvP^-9->. 7x/-;u 
Sg14;K'JvP+-9->. *;u;t?^v/3E14JK'JvP+ 

i/P4r-y->*<^lf64x-5. 

[00331 

Ctlb<7)9*.. Vptf^^U^KUvP^^-t^^. jt^;U7 

v/h4rvv:7x^;uv5>. /i-^^>^yuv 
^;PTh7'>P#-9->» ;J-^^i7x-;1/'>^;pt h 

[0034] 

±i2-flftie(iii)r*a$tt^», 

CCr\ R' It. 1-20 isoj^^ip^^^-ri) 2 ffi 

i:t-epA<. /^PV>I1^F> K^bTK^S. t;u=i 
^vS. fc<fcl;7xy+vS/)^b^£^|?A^f,S«? 
*tl-5'>^f<i:t I OT'S^^tvTt^'S 1-20 il 



chloropropyl methyl dimethoxy silane , (3 -glycidoxy propyl ) 
methyl diethoxy silane , 3- methacryioxy propyl methyl 
dimethoxy silane or other alkoxy silane , diphenylsilane , 
diphenylsilane diol or other phenyl silanes , hexamethyl cycio 
tri siloxane , hexa phenyl cycIo tri siloxane , 
octamethylcyclotetrasiloxane , octa phenyl 
cyclotetrasiloxane , 1 , 3, S, 7-tetramethyl cyclotetrasiloxane , 
1, 3, 5, 7-tetra vinyl tetramethyl cyclotetrasiloxane , 
decamethylcyclopcntasiloxane or other cyclic siloxane , 
hexamethyl disiloxane , octa methyl tri siloxane , decamethyl 
tetra siloxane , dodeca methyl penta siloxane , tetradeca 
methyl hexasiloxanc , hexadeca methyl hepta siloxane , 
octadeca methyl octa siloxane , 
[eikosamechirueniashirokisan ], 
[dokosamechirudekashirokisan ], you can list 3and 3 
-biphenyl hexamethyl tri siloxane , siloxane oligomers , 
dimethyl polysiloxane , methylphenyl polysiloxane , biphenyl 
polysiloxane , alkyi modified polysiloxane , methacryl 
modified polysiloxane , chloro alkyI modified polysiloxane , 
fluorine modified polysiloxane , polyether modified 
polysiloxane , alcohol modification polysiloxane , amino 
modified polysiloxane , epoxy modified polysiloxane , phenol 
modified polysiloxane , carboxy-modified polysiloxane , 
mercapto modified polysiloxane or other polysiloxane . 



It is good using these silicon compound with alone , in 
addition mixing, usingit is good. 

[0033] 

Among these, dimethyl polysiloxane , methylphenyl 
polysiloxane , dimethoxy dimethylsilane , dimethoxy 
diphenylsilane , octamethylcyclotetrasiloxane , octa phenyl 
cyclotetrasiloxane is desirable. 

[0034] 

polycarbonate which is used for this invention is displayed 
with preferably , above-mentioned general formula (III ) 

ail). 

Here, as for R<sup>5</sup>, at least portion of hydrogen 
atom of hydrocarbon group ;hydrocarbon group of dibasic 
which possesses 1 - 20 carbon atom and as for c, is integer 1 
- 5000 with hydrocarbon group ; or 
R<sup>6</sup>-Z-R<sup>7</sup> basic (Here, as for 
R<sup>6<;/sup> and R<sup>7</sup>, with aromatic 
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li r*-z-r' S(cc-Cs r* r' I*. 2 mo)^ 

-S-. -so-. -SO2-. -co-. 1-20 mo)St^ 
*Li))-cfcy;-e-Lr c i±. i-sooo (Dsa-ca&s. 



[0035] 

±ts?K'J*-;t<:^-h<7)a^*ff|JtLTli. laT 

0iJ^lSv2,2-e7.(4-tKa4^v7x^;u):^p/^> 
(&J«:fcf7.7'xy-;u A)slf7>(4-tKn+'>:7x 

f7.(4-tKP4r->-3,5--:x/^;i/7x 

, t: X(4-t Ka :^i/-3,5-i? ^7 p n^x 
l,l-e:^(4-tKP4r'>:7x:^;U)i/i7 
P^+i/;U>^i>. l,l-t*7.(4-tKP#v'7x:i 
;u)x^>. l,i-e7.(4-tKP+->:7x^;U)-i-7x 
z:;i,x^i>. 1,1-t: 7.(4-t Kn4rv7xzi 
W^.S-h'J^f^-'Ui^'^^P'siirl^-XSiJSrtfX-? 
X/— ;u TMC). 4,4' --:/tKP^vv7x:i.;ux 
— t;U. t*7.(4-tKP=^ri^-3,5-i?>f=';U:7x^;U) 
X— ex(4-tKP4rv7xzi;i,);^;i,7t%>. 
tf 7.(4- 1 K □ +i/-3,5-i; /U^x^ VUtIn 
4,4' -vtKP+i'^>V''3'xy>. 2,2-t*7.(4- 
tKP+i/-3,5-v/^;U7xz:;i,):^P/^>.xh 
7:?p^tf ;?.7xy— ;u a. T-h^^^nPtf ;^"7x/ 
A. i;tKP+vv7xz:;u, /\-<KP=^r/ 

uy;u->/-;u. -:;tKp+v-t-7^b>. 

tKP+v7>h7-tr>x ^xy-yu^^b'O. 7 
;U:tU-tr'r>. 2.2' -i?tKP+v-l.l-v-i-7^;u 
pt^>, 4,4' -i;tKP4rvv-^:7^JU'Si:0)3?# 

x5^i^>^f ij=i-;u. :^pe^>yj3-;u. f-h 

•jx5^U>^"j=i-;u. 7KUx^L/>yj=i-;u, 

1.3- ::fp/^>i;;j--^u, \,2-:^a/ii^iyt-ji^. 

1.4- :?^>i;:*— 1,3-'^^'>V5*-— ^u. 1.2-:?^ 
^J^i?:*— ^l/s l.e-'N^r-y-^i?:*-— ;U. l,10-x:b 
>v;l— ;u^j:i*a)l!ilftliSli?:i— ;U(ca3|E-r*7K 

[0036] 

;^:|le^lcfflL^b^vi)/-K'J*-;^::^-^-a)^*). tf 
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hydrocarbon group of dibasic , asfor hydrogen atom of 
aromatic ring , becoming independent respectively, with 
halogen atom , hydrocarbon group , alkoxy group , or 
phenoxy group as for optionally substitutable , and Z, it is 
selectedfrom group which consists of hydrocarbon group 
which possesses single bond , -0-, -S-, -SO-, 
-S0<sub>2</sub>-, -CO-, and 1- 20 carbon atom ) of dibasic 
whichpossesses 1 - 20 carbon atom which are substituted with 
at least one which isselected from group which consists of 
halogen atom , hydrocarbon group , alkoxy group , and 
phenoxy group . 

[0035] 

As embodiment of above-mentioned polycarbonate , you can 
list polycarbonate which derives in diol which is shown 
below. 

for example 2, 2- bis (4 -hydroxyphenyl ) propane 
(Aliasibisphenol A ), bis (4 -hydroxyphenyl ) methane , bis (4 
-hydroxy -3, 5-dimethylphenyl ) methane , bis (4 -hydroxy -3, 
5-dichlorophenyl ) methane , 1, 1- bis (4 -hydroxyphenyl ) 
cyclohexyl methane , 1 , 1 - bis (4 -hydroxyphenyl ) ethane , 1 , 

1- bis (4 -hydroxyphenyl ) - 1 -phenylethane , 1, 1- bis (4 
-hydroxyphenyl ) - 3, 3 and 5 -trimethylcyclohexane 
(Alias:bisphenol TMC ), 4 and 4 &apos; -dihydroxy 
diphenylether , bis (4 -hydroxy -3, 5-dimethylphenyl ) ether , 
bis (4 -hydroxyphenyl ) sulfone , bis (4 -hydroxy -3, 
5-dimethylphenyl ) sulfone , 4, 4&apos; -dihydroxy 
benzophenone ,2,2- bis (4 -hydroxy -3, 5-dimethylphenyl ) 
propane , tetrabromobisphenol A , tetrachloro bisphenol A , 
dihydroxy biphenyl , hydroquinone , resorcinol , dihydroxy 
naphthalene , dihydroxy anthracene , phenolphthalein 
(INN4575 ), you can list polycarbonate , whichderives in 
fluorescein , 2, 2&apos; -dihydroxy -1,1- dinaphthyl 
methane , 4, 4&apos; -dihydroxy dinaphthyl or other aromatic 
diol and polycarbonate etc which derives in ethyleneglycol , 
propylene glycol , tetramethylene glycol , diethylene glycol , 
triethylene glycol , polyethylene glycol ,1,3- propanediol , 1, 

2- propanediol ,1,4- butanediol ,1,3- butanediol ,1,2- 
butanediol , 1, 6-hexanediol , 1, 1 0-decanedioI or other 
aliphatic diol . 



It is good using these polycarbonate , with alone , in addition 
mixingjUsing it is good. 

[0036] 

Among polycarbonate which are used for this invention , 
polycarbonate which derivesin bisphenol A is desirable. 
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[0037] 

It. »*L<I*, ±ta-flft=*(IV)"CaiF*li). 



tt-m<. /Noy^n^-. ^itTumms 7;u3 

It R'^-Z-R" miZZti. R'^tS^lS R" I*. 2 ffi© 

-S-. -so-. -SO2-. -co-, fccfci/ 1-20 m<Di^m 

*Vi))T?3&y;-€-LT R'li, 1-20 ^KD^^IS^S 



[0038] 

±Sei?7j— ;KDv*-;t<^— h(7)m{*«iJi:Lr 

X I* . 2.2-e X(4- 1 K o +->7iz:;u):?n / \*> 

t*X(4-tKn+v-3,5-i;y^;u:7x 
e7.(4-tKo+v-3,5-v^nP7x 
-;u)^$f>. i,i-t*7>(4-tKP*i^:7x^ju)v^7 
n^^v;i/p«^r/. l,l-e;^(4-tKn+i/7xii 
)U)x^>. i,i-ex(4-tKP+->:7xiiji/)-i-:7x 

::i;ux^i>. l,l-t*7.(4-t Kp ^ v^xz: 
;U)-3,3,5-h'J>^;Uv^7Q'v:^-9->, 4,4' -vtK 

a:SF-i/t;7x=;ux— f;u. if;^(4-tKo:^i/ 

-3,5-vyf^;u7x^;u)x— T^;u. t'X(4-tKP+ 

v7xr.;U)7.;U7tx> . t*7.(4- 1 KP ^v-3,5-v j< 

^;^7x-;^)7.;^7^v>. 4,4' -vtKp^v'Oy 

7x/>.2,2-f7.(4-tKP+i/-3,5-v>f^;u:7x 

=.;u)^p/«>, ■fK^'^p^ex^xy— ;u a. f- 

h5^PPe7>7x/— ;U A. i?tKP^->i?7i- 

v-*-7^u>. i;tKp+*>y>h7-t:/, 7xy- 

;U7^U-f 7;i/:4-Hr'r>. 2,2' -i^tKP+i/ 

-i,i-i;-^75^;i/y^i>, 4,4' -i;tKP4^vv-^-7 

-;u. "^Pei/^^/'JP-;!/. xh7^5^U>yj 
a— /t?gx^u>^/'Ja— i,3--^P/«>v 
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polycarbonate which derivesin bisphenol A is desirable. 
[0037] 

dicarbonate of dtol which is used for this invention is 
displayed with preferably , above-mentioned General Fonnula 
(IV). 

Here, as for R<sup>8</sup>, at least portion of hydrogen 
atom of hydrocarbon group ;hydrocarbon group of dibasic 
which possesses 1 - 20 carbon atom ,; and as for 
R<sup>9</sup>, is the hydrocarbon group which possesses 1 
- 20 carbon atom with hydrocarbon group ; or 
R<sup>lO</sup>-Z-R<sup>l l</sup> basic(Here, as for 
R<sup>!0</sup> and R<sup>l l</sup>, with aromatic 
hydrocarbon group of dibasic , asfor hydrogen atom of 
aromatic ring , becoming independent respectively, with 
halogen atom , hydrocarbon group , alkoxy group , or 
phenoxy group as for optionally substitutable , and Z, it is 
selectedfrom group which consists of hydrocarbon group 
which possesses single bond , -0-, -S-, -SO-, 
-S0<sub>2</sub>-, -CO-, and 1- 20 carbon atom ) of dibasic 
which possesses I - 20 carbon atom which are substitutedwith 
at least one which is selected from group which consists of 
the halogen atom , hydrocarbon group , alkoxy group , and 
phenoxy group . 

[0038] 

As embodiment of dicarbonate of above-mentioned diol , you 
can listthose which are shown below. 

for example 2, 2- bis (4 -hydroxyphenyl ) propane 
(Aliasrbisphenol A ), bis (4 -hydroxyphenyl ) methane , bis (4 
-hydroxy -3, 5-dimethylphenyl ) methane , bis (4 -hydroxy -3, 
5-dichlorophenyl ) methane , I, 1- bis (4 -hydroxyphenyl ) 
cyclohexyl methane , 1 , 1 - bis (4 -hydroxyphenyl ) ethane , 1 , 

1- bis (4 -hydroxyphenyl ) - I -phenylethane , 1, 1- bis (4 
-hydroxyphenyl ) - 3, 3 and 5 -trimethylcyclohexane , 4, 
4&apos; -dihydroxy diphenylether , bis (4 -hydroxy -3, 
5-dimethylphenyl ) ether , bis (4 -hydroxyphenyl ) sulfone , 
bis (4 -hydroxy -3, 5-dimethylphenyl ) sulfone , 4, 4&apos; 
-dihydroxy benzophenone , 2, 2- bis (4 -hydroxy -3, 
5-dimethylphenyl ) propane , tetrabromobisphenol A , 
tetrachloro bisphenol A , dihydroxy biphenyl , hydroquinone , 
resorcinol , dihydroxy naphthalene , dihydroxy anthracene , 
phenolphthalein (INN4575 ), bis of fluorescein , 2, 2&apos; 
-dihydroxy -1,1- dinaphthyl methane , 4, 4&apos; -dihydroxy 
dinaphthyl or other aromatic diol , and ethyleneglycol , 
propylene glycol , tetramethylene glycol , diethylene glycol , 
triethylene glycol , polyethylene glycol ,1,3- propanediol , I, 

2- propanediol ,1,4- butanediol ,1,3- butanediol ,1,2- 
butanediol , 1, 6-hexanediol , I, 10-decanediol or other 
aliphatic diol (methyl carbonate ), bis (ethyl carbonate ), bis 
(propyl carbonate ), bis (butyl carbonate ), bis (cyclo hexyl 
carbonate ), you can list bis (phenyl carbonate ) etc. 
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l,6-'v=^-9->i/:l--;U. I,10--T*>v:l— VU^C 

?t-^:^-h)^ci:WlfbH*. 

[0039] 
[0040] 



tt-mK ^\a¥>m^. &.it^m&. 7;u=i 

$ti'5'>'d:<i:t. 1 oT*S^^?^^TL^^) l~20 li 
iLX R"l*. 1-20 fflO)tt«jS?-$5&-r^et^b 



[0041] 

♦✓7x^;u/^i>-4,4' 

X— 7^;u-4,4' -i?:^;U7H>^. v:?xii;u-4,4' - 
v*;U7t<>iS. :^7^^>-l,4-v*;^7t-c>K. :^ 



carbonate ), you can list bis (phenyl carbonate ) etc. 



It is good using dicarbonatc of these diol , with alone , in 
additionmixing, using it is good. 

[0039] 

Among dicarbonatc of diol which is used for this invention , 
bis of bisphenol A (methyl carbonate ) and bis (phenyl 
carbonate ) of bisphenol A is desirable. 



[0040] 

diester of dicarboxylic acid which is used for this invention is 
displayed with preferably , above-mentioned General Formula 
(V). 

Here, as for R<sup> 1 2</sup>, at least portion of hydrogen 
atom of hydrocarbon group ;hydrocarbon group of dibasic 
which possesses 1 - 20 carbon atom and as for 
R<sup>13</sup>, is the hydrocarbon group which possesses 
1 - 20 carbon atom with hydrocarbon group of dibasic 
whichpossesses 1 - 20 carbon atom which are substituted with 
at least one which isselected from group which consists of 
halogen atom , hydrocarbon group , alkoxy group , and 
phenoxy group . 

[0041] 

As embodiment of di S. L. of above-mentioned dicarboxylic 

acid , you can listthose which are shown below. 

You can list for example terephthalic acid , methoxy 
terephthalic acid , cthoxy terephthalic acid , fluoro 
terephthalic acid , chloro terephthalic acid , methyl 
terephthalic acid , isophthalic acid , phthalic acid , methoxy 
isophthalic acid , methyl isophthalic acid , diphenylmethane 
-4, 4&apos; -dicarboxylic acid , diphenylmethane -3, 3&apos; 
-dicarboxylic acid , diphenylether -4, 4&apos; -dicarboxylic 
acid , biphenyl -4, 4&apos; -dicarboxylic acid , naphthalene 
-1,4- dicarboxylic acid , naphthalene -1, 5-dicarboxylic acid , 
naphthalene -2, 6-dicarboxylic acid or other aromatic 
dicarboxylic acid , oxalic acid , malonic acid , succinic acid , 
glutaric acid , adipic acid , suberic acid , azelaic acid , sebacic 
acid , dodecane dicarboxylic acid , 3- methyl azelaic acid or 
other aliphatic dicarboxylic acid ,1,4- cyclohexane 
dicarboxylic acid ,1,3- cyclohexane dicarboxylic acid ,1,2- 
cyclohexane dicarboxylic acid ,1,3- cyclopentane 
dicarboxylic acid , 1 , 5-deca hydro naphthalenedicarboxylic 
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2,7-x*tKn:^7^U>i^*;U7t?>e^i:t*a)lil 

;i/x;^ir;nSi:*A<^lfb*v-5, 

[0042] 

:^:feB^lcfflL^btL^v*;^^>KrovX7>•rJ^ 
[0043] 

T;Hb*fclix7.TjuX^Mj!a*<fiEffl^F*t» 
•5. 

v-^A. /n'U'^A. XhP>^'>A<Ei:*(D7^U* 

z^ib(Dx^x;Kb*fciix:^T-;uSgSftt«l 

[0044] 

7.Xv7|-^^yx-h. T.X^h^T-trT'-h^ 

i^itm-TsX. tkitm-:^x. mmm-7.x. 
itm-7.x. mit%-^xi)^mi^*iio 

[0045] 

is<. 4)a**i«>>a=^F-y-:/m*«^«: 100 as 

gPlC^PtLT, »*L<I* 0.0001-1.0 SfigP. J:y 

5f$L<ii 0.0005-0.1 m&m<^mt^Hi>o 

^mtmm<. o.oooi »ggi5*jST-ii. sis 
A<^-»l^ji^7-t±-r. ^-LT i.o «fisiJj:y^i+ 



acid , 2, 6-deca hydro naphthalcncdicarboxylic acid , 2, 
7-deca hydro naphthalcncdicarboxylic acid or other alicyclic 
dicarboxylic acid or other , dimethyl ester , diethyl ester , 
dipropyl ester , dibutyl ester , dicyclohexyl ester , biphenyl 
ester etc. 

It is good using diester of these dicarboxylic acid , with 
alone , in additionmixing, using it is good. 

[0042] 

Among diester of dicarboxylic acid which is used for this 
invention , dimethyl terephthalate , dimethyl isophthalate , 
naphthalene -2, 6-dicarboxylic acid dimethyl isdesirable. 

[0043] 

esterification or transesterification catalyst of public 
knowledge can be used as catalyst which is used for the this 
invention . 

As these catalyst , you can list, acetate , carbonate , borate , 
oxide , hydroxide , hydride , alcoholate , phenolate etc of 
lithium , sodium , potassium or other alkali metal , 
magnesium , calcium , barium , strontium or other alkaline 
earth metal , zinc , cadmium , titanium , zirconium , tin , 
antimony , lead , manganese , cobalt or other metal . 



It is possible to use these esterification or transesteriflcation 
catalyst , with alone , in addition mixing.to use it is possible. 

[0044] 

Among these, tin compound is desirable, can list for example 
acyl stannous , tetra acyl second tin , dibutyl tin oxide , 
dibutyl tin diacetate , dibutyl tin laurate , dimethyl tin malate , 
tin dioctanoate , tin tetra acetate , tin (I ) chloride , tin (IV ) 
chloride , acetic acid stannous , trichioro butyl tin , dichloro 
dibutyl tin , tin (II ) oxide , ditin oxide . 



[0045] 

amount used of these catalyst is not restricted especially, 
preferably 0.0001-1 .Oparts by weight , more preferably 

0.0005-0.1 parts by weight is used vis-a-vis siloxane 
copolymer lOOparts by weight which is formed. 

If catalyst which you use, under 0.0001 parts by weight , 
reaction does notadvance to fully and and is more than 1.0 
parts by weight , coloration of the polymer which is formed 
becomes extreme, hydrolysis resistance or other property 
decreases 
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[0046] 

fit?SC5^t79Ci:A<»*LL>p 
[0047] 

m 2 xli-ei4.^ETr%5F?>l::x:^T-;u3^« 

[0048] 

xfIr*v;l--;^0i;*-7t^:^-hi:v*;^7t^> 
KcDvxxx;Ut^x7.x;u3S«i5lS*-&«)i: 
|5]B#lz. C(7)4jS1^D<t>r'<^<b^!|«Di:^xxx 

^blc.m 2 XfST'METirl-^CirlCcfcy.S 
[0049] 

SFblC. v*;U7t<>K(DvXXT;u^ffltN<flxii 

^(i.m I xfi-t?7tfj*-7t?^s-hfccfci;/*fc 

(Dxxx;u3^^Jgl5A<^SaL. m 2 xfl-eME 

[0050] 

SS^ 300 deg C JJlTt-r^Cit^JRffitt-r^o 



^-xfKDS^SJSSii. 300 deg c iaTr*&tii* 
^#lc$^]|5fi$4^^^l^A^m 1 xllcDSfCSgli. 
i?*L<Ii 200-^280 deg C.cfey»*L<l* 

240-260 degCrfc'&o 

m 2 XfiCDSlCaSli. »*L<(i 250-290 
degC "Ufc-So 

m 2 xfs-eii. ±U}^mizi}mti>tmmiz& 

ET(0.05~1.0 toiT)-C?tTt)-&'5o 
SlS:±(*lcfcl^T.5lC;glSA<300 deg Ccty 



decreases. 
[0046] 

Regarding to this invention, it reacts 2 -stage with step with 
the temperature which differs, it is desirable . 

[0047] 

Regarding to this invention, when polycarbonate it uses, as 
starting material with 1 st step , of polycarbonate and 
depolymerization and transeslerification of diester and the 
silicon compound of dicarboxylic acid occur, siloxane 
oligomer forms. 

With 2 nd step , under vacuum , furthermore ester exchange 
advances, the siloxane copolymer of high molecular weight is 
acquired. 

[0048] 

When in place of polycarbonate dicarbonate of diol case it 
uses as the starting material , dicarbonate of diol and diester 
of dicarboxylic acid transesterification itdoes with 1 st step , 
simultaneously, transesterification doing this product and the 
silicon compound , it forms siloxane oligomer . 



Furthermore, siloxane copolymer of high molecular weight is 
acquired by making under vacuum with 2 nd step . 

[0049] 

Furthermore, when diester of dicarboxylic acid is not used, 
transesterification of the dicarbonate and silicon compound of 
polycarbonate and/or diol occurs with 1 st step , siloxane 
copolymer of high molecular weight is acquired by making 
under vacuum with 2 nd step . 

[0050] 

this invention designates reaction temperature as 300 deg C or 
less through entirety of above-mentioned reaction, it makes 
feature. 

reaction temperature of each step is not restricted, if they are 
300 deg C orless, especially, reaction temperature of 1 st step 
is preferably 200-280 deg C, more preferably 240-260 deg C. 

reaction temperature of 2 nd step is preferably 250-290 deg 
C. 

With 2 nd step , when it heats to above-mentioned 
temperature , it doessimultaneously with (0.05 - 1.0 torr ) 
under vacuum . 

In reaction entirety , when reaction temperature is higher than 
300 deg Ccoloration of polymer production ones becomes 
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m 1 XlIfl)5lC;ait3b< 200 deg C M 

m^m-^. ti^um 2 i?i®si5seA< 250 

deg C <J:yfitMi^l*. SfB*<+»(Cii^f Ud: 

CESJS^^ 300 deg C WTirftvl*. ±12 2 S 
|i§XlIT♦<7)SI5lC|S^^F*l*tO)•CI*^^t^. 



[OOSl] 

■e-*llzJ[*LT. /-tf J*-/-K*.-hifeJ:i;/*f=lii; 
:i--;KDv*-7K^-KD(ilSV®Lm(a)l 

-:;*;u/tc>K(;)i;x7.-T;u^ffifflUd:t> 

•etllci^L-C, 7K'J*-7H^— 

;ua)i?*-;|?:^-h©(^yjSLmfa)i 
^m. *-'■K:^-^g|J^^■A<^??■r■^)fctolc. 

[0052] 
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extreme. 

Furthermore, when reaction temperature of 1 st step is lower 
than 200 deg C, andcase reaction temperature of 2 nd step is 
lower than 250 deg C, reaction does notadvance to ftilly . 

But, regarding to this invention, if only reaction temperature 
of reaction process entirety it makes300 deg C or less, it is not 
something where with description above 2-stage step are 
limited in reaction. 

[0051] 

Regarding to this invention, it can produce various siloxane 
copolymer you adjust the amount used and reaction condition 
of each reactant appropriately with . 

In manufacturing method of namely, this invention , when 
diester of dicarboxylic acid is used, whenwith diester of 
dicarboxylic acid and total of silicon compound you use 
atratio of 1 mole or more vis-a-vis (repeat unit ) 1 mole of 
dicarbonate of polycarbonate and/or diol , the carbonate 
portion reacts completely, as a result carbonate portion 
disappears, polyester -siloxane copolymer forms. 



Vis-a-vis that, vis-a-vis (repeat unit ) 1 mole of dicarbonate of 
polycarbonate and/or diol , whenwith diester of dicarboxylic 
acid and total of silicon compound you use atratio under 1 
mole , carbonate portion it does not react to perfection, as 
aresult because carbonate portion remains, polyester 
carbonate -siloxane copolymer forms. 



Furthermore, when diester of dicarboxylic acid is not used, 
when silicon compound 1 mole or more is used vis-a-vis 
(repeat unit ) I mole of dicarbonate of polycarbonate and/or 
diol , the carbonate portion reacts completely, as a result, 
carbonate portion disappears, polyol -siloxane copolymer 
forms. 

When silicon compound under I mole is used vis-a-vis that, 
vis-a-vis (repeat unit ) I mole of dicarbonate of polycarbonate 
and/or diol , carbonate portion it does not reactcompletely, as 
a result, because carbonate portion remains, polycarbonate 
-siloxane copolymer forms. 

[0052] 

Regarding to this invention, suitable auxiliary solvent , for 
example diphenylether , biphenyl , making use of 
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[0053] 
[0054] 

[0055] 

If b+i. <5i]^li. 7t?ux^u>. 7KU3^neb>. 
[0056] 

±Se;SiD»Ji:LTIi. ±fBfl4SX<DI^)b^(c. 



[0057] 

:*:^B^(D$lig:^;i(Ccfcy^#bn^)*tt^{*^ 
lOOOO'-SOOOOO gJSA<»$Ll^)^'>3S<i:*, 30 

ii^. *sg0^(D$lit:^JiiCctyi#b 

Xs 2000-^20000 fIg*<»*Ll^)$- 1 ttfi%*^b 



cyclohexane , deca hydro naphthalene , 1, 2, 4, 5-tetramethyl 
benzene etc which issubstituted it is good. 

Or, polymer and compatibilization which are formed making 
use of nonsolvent , for example poly (fluoride alkylene 
oxide ) which is not done it is good. 

[0053] 

After siloxane copolymer which is acquired by manufacturing 
method of this invention (making into a chip ) the pelletizing 
it is possible also to be possible to form, or making use of the 
extruder etc in desired shape to form. 

[0054] 

Furthermore, siloxane copolymer which is acquired by 
manufacturing method of this invention also being possible to 
blend with other resin of public knowledge , at thesame time 
including according to need additive is good. 

[0055] 

As other resin of above-mentioned public knowledge , you . 
can list the thermoplastic resin , thermosetting resin , 
elastomer etc of public knowledge , can list for example 
polyethylene , polypropylene , polystyrene , 
polymethylmethacrylate , polyamide , polycarbonate , 
polyester , polyphenylene oxide , polysulfone etc. 

[0056] 

As above-mentioned additive , to other than above-mentioned 
catalyst ,stabilizer , pigment , dye , fluorescent whitener , 
nucleating agent , polymerization promoter , filler , 
reinforcing agent (for example glass fiber , carbon fiber ) etc 
when polymerizing or also it is possible to add to polymer 
which is formed. 

[0057] 

Furthermore, or can use flame resistance of other resin of 
public knowledge the copolymer which is acquired by 
manufacturing method of this invention as main component of 
the flame resistant resin composition , as flame retardant in 
order to improve. 

When copolymer which is acquired by manufacturing method 
of this invention it uses, as main component of flame resistant 
resin composition it is desirable 30 weight % to contain 
copolymer (As weight average molecular weight , 1 0000 - 
300000 extent are desirable. ) of high molecular weight which 
is acquired in composition , by manufacturing method of the 
this invention at least. 

On one hand, when copolymer of this invention it uses, as 
flame retardant the copolymer (As weight average molecular 
weight , 2000 - 20000 extent are desirable, ) of low molecular 
weight which is acquired in composition , by manufacturing 
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30 m&%^m^^ti>(Dim^Li\ 

[0058] 



[0059] 

ifl3fcltSit«DfplCif#lC»giTffc*o 
[0060] 

mmm] 

iUT. *I^B^^II^S<9]lwS'^l^T^?blcl¥L< 
lftB^-r^;f)<. :*^^B^I±TieilJ£i5i]lcPfi^^;tx 

[0061] 

-caijSLfco 

[0062] 

Waters ttSf 5 10 §2 GPC vXt' A^ffll^T . <7P 
*7ASS 35 deg C IZXmmLtzo 



method of this invention it is desirable under 30 weight % to 
contain from 1 weight %. 

Adjustment of molecular weight of copolymer which is 
acquired by the manufacturing method of this invention can 
adjust by known method such as quantity of catalyst . 

[0058] 

While siloxane copolymer which is acquired by 
manufacturing method of this invention being superior in 
flame resistance , molding property , mold release property , 
and surface slipperiness furthermore maintaining the 
characteristic where other things are superior especially it is 
superior in the flame resistance . 

[0059] 

widely you can use siloxane copolymer which is acquired by 

manufacturing method of this invention , for goods , fiber , 
filament , film or other production which has shape . 



Making use of flame resistance , molding property , mold 
release property and surface slipperiness where copolymer 
itself has siloxane copolymer which is acquired and by 
manufacturing method of this invention , is 
superior.furthermore it is ideal in goods where high heat 
resistance , strength , hydrolysis resistance , creep resistance 
etc isrequired. 

Especially it is ideal in goods in for example household 
appliance field , illumination field , and automobile field . 

[0060] 

[Working Example(s)] 

Below, this invention furthermore is explained in detail on 
basis of Working Example , but this invention is not 
something which is limited in thebelow-mentioned Working 
Example , appropriate modification practical is thingin range 
which does not modify gist . 

[0061] 

Furthermore, following to method which is shown below it 
measured characteristic of polymer . 

[0062] 

It measured due to weight average molecular weight (Mw ) 
gel permeation chromatography (GPC ) method of (1) 
polymer . 

Making use of Waterssupplied 510 type GPC system , it 
designated chloroform as the transfer phase , with polymer 
concentration 2mg/ml measured with column temperature 35 
deg C. 
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(2)7K'J-7-<©^'fm(Si))l^-#*fi 

atfc^. ICP(Inductively Coupled Plasma)f63fe 
[0064] 

a*mfexii$it Z-Z80 feSWi&fflL^r. 

JISK7103 l::»L^r. iljaJilcJ:y||feJt(YI)^ 



[0065] 

(HiSiJii 1) 

^KfzP^^m 14L (D7.x>UXgJSI^:§SSlC. 

L-1250W. Mv=25000)1271g(5.0^;U)s -:/y5=-;i/ 
xb7^U-h 291g(1.5 VP'5';U-<V7^ 
b— h 29lg(1.5 TK'Jv/^'^UvP^-y-^ 
«iM<b!¥:X|l(^*)ffil. KF968. 100cs)222g()iy 
)SLm<a 3.0 ^;U). S/^5^;UXXi^T-bx-h 
0.585g(1.67 5'J=E;U)*fta^. S^SSlLfc 
'ik. ^f^yo-(DVliBX 4 deg a^T? 240 deg 
C(C(D;aS$ T, tt^)^XiimLtz» 



SlL^r. 1 deg C/^^-e260 deg C(Cfl)SS* T2 

^J^t^T?s SF5^^f^)o<yi:ME(30 »-C- 1 torr) 
\ZL. -e-tltlsiBflw 0.5 deg C/^X 290 deg C(Z 



::ticj:yiKS!Lfc. 
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weight average molecular weight polystyrene was calculated 
as standard sample using. 

[0063] 

silicon (Si ) atom-containing quantity of (2) polymer 

polymer after heating, quantification was done with sulfuric 
acid afterdoing, with ICP (inductively coupled plasma ) 
photoemission spectroscopy with electric furnace including 
sodium carbonate and calcium carbonate , and heat treatment . 

[0064] 

color of (3) polymer 

yellowing (YI ) was measured Nippon Denshoku Kogyo K.K. 
(DB 69-244-3708 ) make making use of Z-:si80 color 
difference meter , on basis of JISK7103, due to transmission 
method . 

test piece used molded article of thickness l/Sinch . 
[0065] 

(Working Example 1) 

In stainless steel reactor of internal volume 14L which has 
stirrer blade , nitrogen inlet , cooling tube , and distilled 
mouth,poIycarbonate (Teijin Chemicals Ltd. (DB 
69-089-1429 ) make, Panlite L-1250W, Mv=25000 ) 1271 g 
(5.0 mole ), dimethyl terephthalate 291g (1.5 mole ), dimethyl 
isophthalate 291g (1.5 mole ), poly dimethylsiloxane 
(Shin-Etsu Chemical Co. Ltd. (DB 69-057-0064 ) make, 
KF968, lOOcs )222 g (repeat unit 3.0mole ), you inserted 
dibutyl tin diacetate 0.585g (1.67 millimole ), nitrogen 
substitution after doing, with state of nitrogen flow you heated 
to 240 deg C (this temperature T<sub>l</sub> it does ) with 
4 deg Cper minute . 

Next, revolution of stirrer blade was started, dimethyl 
carbonate which is formedwith 1 hour that way temperature 
reflux was done. 

Consequently, with 1 deg Cper minute 1 hour applying with 

260 deg C (this temperature T<sub>2</sub> it does ), 
itremoved dimethyl carbonate from removal mouth. 

Next, it designated reaction system as slow to vacuum (In 30 
minutes 1 torr ), with 0.5 deg Cper minute temperature rise 
did simultaneously with that to 290 deg C (this temperature 
T<sub>3</sub> it does ), 2 hours keptthat way. 

After resetting to atmospheric pressure after stopping stirring , 
due to nitrogen , the reaction mixture was removed, polymer 
was acquired. 

It melted polymer which it acquires in methylene chloride , 
threw in hexane of large scale and by reprecipitation doing 
polymer it refined. 
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[0066] 

CO IR X^^h^U^ia 1 iZfiz 

-To 

S*4-(?fc^7KU*-7fC:r^-h(Cli 1775cm-' {Z± 

-;t:*"hiK^ics*-rs c=o wmmmo^JSi 

^lCfi3fE'r«)C=0<*ailgffil(DqRl|XA< 1745cm-' 



^tz. 940cm-' IZ 0-Si.R(3?#Sl)JS'&lca3fc-r 
*/c.7KgT-ifT;U*'JJ#MLfrtO^ TCP % 

T^^ai* 3.2 «a%-cfcofco 

[0067] 

m^^B. 1 ic^-To 

[0068] 

(hblg^?] 1) 

T, ^ 280 deg C t L. T2 ^ 300 deg C. T3 1£ 320 

deg c tLtznimt. mmm \ mmizft^tzo 

[0069] 

[0070] 
(IIJSIW 2) 

T, ^ 240 deg C tLs T2 ^ 240 deg C. T3 ^ 280 
degC tLfclJini*. liaS<5lJ 1 il^^lCtrofco 

[0071] 
[0072] 

3) 

T, $ 260 deg C T2 $ 260 deg C. T3 $ 300 
d c I ' ' 



[0066] 

[R spectoim of polymer which it acquires is shown in Figure 
1 . 

It can recognize absorption of C=Ostretching vibration which 
in 1775 cm <sup>-l</sup> derives in carbonate bond in 
polycarbonate which is a starting material , but as for thatkind 
of absorption it was not recognized in polymer which 
isacquired, absorption of C=Ostretching vibration which in 
substituting derives in the ester bond was verified to 1 745 cm 
<sup>-I</sup>. 

In addition, absorption of Si- Ostretching vibration which in 
940 cm <sup>-l</sup> derives in 0-Si- R (aromatic ) 
connection was verified. 

In addition, when those which polymer alkali are melted 
areanalyzed with ICP photoemission spectroscopy , silicon 
(Si ) atom-containing quantity was 3.2 wt% . 

With these results, polymer which is acquired is polyester 
-siloxane copolymer , itwas shown . 



[0067] 

polymer which it acquires description above (1) - was offered 
to thetest of (3)» characteristic evaluation was done. 

Result is shown in Table 1 . 

[0068] 

(Comparative Example I) 

It designated T<sub>l</sub> as 280 deg C, T<sub>2</sub> 
other than designating300 deg C, T<sub>3</sub> as 320 deg 
C, it did in same way as Working Example 1 . 

[0069] 

property value of polymer which it acquires is shown in Table 
1 , 

[0070] 

(Working Example 2 ) 

It designated T<sub>l</sub> as 240 deg C. T<sub>2</sub> 
other than designating240 deg C, T<sub>3</sub> as 280 deg 
C, it did in same way as Working Example 1 . 

[0071] 

property value of polymer which it acquires is shown in Table 
1 . 

[0072] 

(Working Example 3) 

It designated T<sub>l</sub> as 260 deg C, T2 other than 
d i i 260 d C T b 3 / b 300 d C i did i 
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[0073] 



[0074] 

(mys,m 4) 

vy9^;uv5>(mm<kfigx||(tt)gi)^36ig(3.o 

fco 

[0075] 



[0076] 

5) 

v-?<h+vvy5^;Uv5>^ 120g(1.0 ^;u)<i:Lfc 

m^ii. mmm 4 <tiii4$ici7ofco 

[0077] 

to 

m<0^&m< 1740cm-' irltig^tlfco 



* si-0 #ffiJi«ia)iaiiX3!)<«iB$*ifco 



^ai± 1,5 fis%T*fc-Dfco 

[0078] 

»b*ifc7t?g7-a)«3i4ii£a 1 ic^-To 



[0079] 



1997-9-9 

designating260 deg C, T<sub>3</sub> as 300 deg C, it did in 
same way as Working Example 1 . 

[0073] 

property value of polymer which it acquires is shown in Table 
1 . 

[0074] 

(Working Example 4) 

In place of poly dimethylsiloxane , dimethoxy dimethylsilane 
(Tokyo Kasei Kogyo Co. Ltd. (DB 69-058-7365 ) make) 
other than using 361 g (3.0 mole ), itdid in same way as 
Working Example 1 . 

polymer which is acquired with result, is polyester -siloxane 
copolymer with similar analytical method , it was shown . 

[0075] 

property value of polymer which it acquires is shown in Table 
1 . 

[0076] 

(Working Example 5) 

dimethoxy dimethylsilane 1 20 g ( ! .0 mole ) with other than 
doing, it did in same wayas Working Example 4. 

[0077] 

TR spectrum of polymer which it acquires is shown in Figure 
2. 

It could recognize absorption of C=Ostretching vibration 
which in 1775 cm <sup>-l</sup> derives in carbonate bond 
in polymer which it acquires, absorption of the C=Ostretching 
vibration which at same time derives in ester bond was 
verified to 1740 cm <sup>-l</sup>. 

In addition, absorption of Si- Ostretching vibration which in 
940 cm <sup>-l</sup> derives in 0-Si- R (aromatic ) 
connection was verified. 

In addition, when those which polymer alkali are melted 
areanalyzed with ICP photoemission spectroscopy , silicon 
atom-containing quantity was 1 .5 weight %. 

With these results, polymer which is acquired is polyester 
carbonate -siloxane copolymer , itwas shown . 

[0078] 

property value of polymer which it acquires is shown in Table 
1 . 

[0079] 
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(.m^m 6) 

(Dt*X(y^;U*— 7fC;r— h)l 722g(5.0 =E)l)^^ 
[0080] 



[0081] 
(SIJ60II 7) 

[0082] 

to 

i#btlfr;K'JV— IZli 1775cm-' IZ*— ;t?4'--h 

iB^icS3}5-r^ c=o immmcDf&itsLtmit)^ 

tls 940cm ' iZ 0-Si-R(5?#K)$S^I=S*f ^ 

Si-0 #$Siglia)iKJ|s;!i<{ilS$;tif=. 



^#^SI* 5.8 «fi%T'ifcofco 
[0083] 



[0084] 

[$1] 



(Working Example 6) 

In place of polycarbonate , bis of bisphenol A (methyl 
carbonate ) other than using 1 722 g (5.0 mole ), it did in same 
way as Working Example 1 . 

polymer which is acquired with result, is polyester -siloxane 
copolymer with similar analytical method , it was shown . 

[0080] 

property value of polymer which it acquires is shown in Table 
1 . 

[0081] 

(Working Example 7) 

It did other than thing which does not use dimethyl 
terephthalate or dimethyl isophthalate ,in same way as 
Working Example 4. 

[0082] 

IR spectrum of polymer which it acquires is shown in Figure 
3. 

It could recognize absorption of C=Ostretching vibration 
which in 1775 cm <sup>-I</sup> derives in carbonate bond 
in polymer which it acquires, absorption of the Si- 
Ostretching vibration which in 940 cm <sup>-l</sup> derives 
in 0-Si- R (aromatic ) connection was verified. 

In addition, when those which polymer alkali are melted 
areanalyzed with ICP photoemission spectroscopy , silicon 
(Si ) atom-containing quantity was 5.8 weight %. 

With these results, polymer which is acquired is 
polycarbonate -siloxane copolymer , itwas shown . 

[0083] 

property value of polymer which it acquires is shown in Table 
1 . 

[0084] 
[Table 1] 
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[0085] 

fti^iiLTSPESjS^ 300 deg C IHT tt^^lt 
t£SlS;a]t)ti< 300 deg C J;ySiL^ii^llJt'< 

[0086] 

[^Bjrostim] 
[ill] 

[@2] 



[|g|3] 

^•9->^*a#(*cD IR xK^h^na-c&So 

Drawings 
[g|1] 



[0085] 

As for siloxane copolymer which is acquired by designating 
reaction temperature as300 deg C or less due to result of 
above-mentioned Table 1 1 .through reaction entirety of 
polymer production , when above-mentioned reaction 
temperature is higher than 300 deg C, comparing, color is 
!ow,understands . 

[0086] 

[Effects of the Invention] 

With manufacturing method of this invention , siloxane 
copolymer where color is low isproduced is possible simply 
and inexpensive . 

siloxane copolymer which is acquired this way is superior 
even in flame resistance , molding property , mold release 
property and surface activity . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a IR spectrum of polyester -siloxane copolymer which is 
acquired with Working Example 1. 

[Figure 2] 

It is a IR spectrum of polyester carbonate -siloxane copolymer 
which is acquired with Working Example 5. 

[Figure 3] 

It is a IR spectrum of polycarbonate -siloxane copolymer 
which is acquired with Working Example 7. 



[Figure 1] 
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